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DISPLAY DEVICE AND FUNDS TRANSACTION DEVICE INCLUDING THE 

DISPLAY DEVICE 

FIELD OF THE INVENTION 

This invention relates to a display device and funds transaction device including the 
display device, which enable financial transactions, such as EFTPOS transactions to be 
performed. 

BACKGROUND ART 

The technology required to transfer monies between one account to another is referred 
to as Electronic Funds Transfer (EFT). A device that is used for EFT to facilitate the 
payment of goods without the requirement of 'cash' money to change hands between 
the buyer and the seller is known as an Electronic Funds Transfer at the Point Of Sale 
(EFTPOS) device. EFTPOS networks are used around the world. 

An EFTPOS device can be sunmiarized as a device that accepts both secure (e.g. , 
customer PINs) and insecure data (e.g., transaction amounts) from a keypad and sends 
this information to a banking EFTPOS network in a format that informs that network to 
perform a banking transaction. Secure information is encrypted, and messages are 
usually authenticated with a Message Authentication Code (MAC) that is the result of a 
modified encryption of the entire message. These encryption keys exist as part of a 
hierarchy that allows for the EFTPOS network to change their values diroughout the 
life of the product. The EFTPOS device must ensure the safe keeping of these banking 
keys at all times. 

As only secure data is returned from the keypad in an encrypted form, the EFTPOS 
device must be configured to prevent the customer firom entering any secure 
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information (e.g., PIN) when it is waiting for insecure information to be entered. That 
is, the EFTPOS device must allow for the customer to discern the difference between 
secure data entry and insecure data entry. Most usually this is achieved through the use 
of secure prompts. For example, an EFTPOS device will allow insecure data entry 
only when the user prompt has been checked by the banking authority to ensure that it 
contains no ambiguity as to its insecure nature. Therefore, a banking authority would 
not allow any "secure prompt" that contained an expression similar to 'Enter PIN', as 
this could be used to prompt the customer to enter their PIN when it would not be 
encrypted. 

Thus an EFTPOS device can be said to have the following tasks: 

1) The entry of data from a keypad; 

2) The prompting of user actions via a display; and 

3) The selective encryption of data, using stored banking keys. 

As an EFTPOS device is used to facilitate the transfer of funds between accounts, it is 
often the target of criminal elements wishing to gain fraudulent access to monies. It is 
important, then, to understand that the following areas of an EFTPOS device may be 
open to attack or misuse by such elements: 

1) Secure data entered on the keypad may be intercepted prior to encryption; 

2) Secure prompts may be altered in an attempt to have the user enter secure 
data when no encryption is to take place (this alteration could be made to the secure 
prompt when in-situ of the EFTPOS controller, or en-route to the display); and 

3) Banking keys may be extracted from the EFTPOS controller, allowing the 
attacker to decrypt secure data, and 'forge' messages to the bank. 

These attacks are usually prevented by encapsulating the keypad, display and controller 
withm a physically secure casing. The aim of this casing is to detect any attempt to 
tamper with the device, and render the device inoperable if such an attempt occurs. 
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For this reason EFTPOS devices are usually stand alone devices and used only for the 
purpose of financial transactions. However, in recent times with the increase of 
communication technology and communication networks, consideration has been given 
to enabling EFTPOS transactions to be performed by a person using his or her mobile 
telephone. 

The integration of EFTPOS functionality into personal devices such as mobile phones 
has hitherto not been accomplished, due mainly to the inability to prevent the attacks 
outlined above. The physical securing of the casing is too expensive for such a 
consumer device, and often complicates servicing. 

The object of the invention is to provide a display device and a personal device, such as 
a mobile phone, which enables EFTPOS transactions to be performed with the required 
degree of security. 

SUMMARY OF THE INVENTION 

The invention may be said to reside in a display device for a personal device intended 
to perform financial transactions as well as personal functions other than financial 
transactions, the personal device including an input for receiving information from a 
user the display device including; 

a display section for displaying information to a user; 
a financial transaction controller coupled to the display; and 
the financial transaction controller being for selectively allowing the display 
section and input means to operate under the control of the personal device to enable 
personal functions other than financial transactions to be performed, and being for 
taking over control of the display section and the input means so that the personal 
device can perform a financial transaction whilst the display section and input means 
are under the control of the controller to thereby prevent the tampering with or tapping 
off of data entered into the input means or stored in the financial transaction controller 
during the performance of a financial transaction and also the display of information on 
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the display section other than under the control of the financial controller. 

Thus, according to this aspect of the invention the display device can be used in 
personal devices such as mobile telephones so that the mobile telephone can act in a 
normal fashion to make telephone calls, receive and forward text messages, etc. and, be 
placed into a secure condition for the performance of a financial transaction by taking 
over control of the display section and the input means. Thus the display section and 
input means cannot be accessed by the remainder of the personal device and 
information cannot be tapped off or manipulated by other components of the personal 
device during the performance of a financial transaction. The display device of the 
present invention enables a personal device such as a mobile telephone to be used as an 
EFTPOS terminal whilst maintaining the requked security of data inputted into the 
device to perform the transaction, and also security of software, including encryption 
keys, which are required in order to perform the financial transaction. Thus, this 
enables a personal device such as a mobile telephone to be constructed which can also 
perform secure financial transactions simply by using the display device according to 
this invention in place of a conventional display device, whilst otherwise maintaining 
the mobile telephone in conventional configuration. Thus, additional security to the 
mobile phone is not required in order for the mobile phone to perform secure financial 
transactions. 

In the preferred embodiment of the invention the financial controller is an EFTPOS 
controller and includes a processor, a display driver connected to the processor and also 
connected to the display section for driving the display section to display information, 
and a secure memory coupled to the processor for storing secure data and/or software. 

Preferably the personal device includes controlling electronics, and the display device 
includes coupling means for coupling the processor with both the input means and the 
controlling electronics of the personal device. 
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Preferably the controller is physically attached to the display section. 

In the most preferred embodiment the controller is physically attached to the display 
section by integrating the controller into the display section. 

Preferably the controller is integrated into the display section by connecting the 
controller to the display section by means of attaching it to a printed circuit board that 
would normally house a display controller for controlling flie display section. 

Most preferably the display section is a liquid crystal display having a glass face and 
the controller is directly mounted onto the glass face of the liquid crystal display by a 
chip on glass process. Chip on glass processes are well known and therefore need not 
be fiirther described herein. 

The financial controller may be backed with an epoxy resin. The mounting of the 
controller may also include mounting in a flip chip configuration or providing a 
penetration detecting mesh formed on the controller. Once again, these techniques are 
well known and will not be described in further detail hereinafter. 

The use of the epoxy resin, the flip chip configuration or the penetration detecting mesh 
fiirther secure the controller and secures the data in the controller from attack. 

Preferably the display device is mounted to the controlling electronics by a zero 
insertion force connector so that disassembly of the personal device will result in 
disconnection of the display device from the controlling electronics circuit board which 
can provide a trigger to cause data within the financial controller to be erased to prevent 
the data from being illegally accessed. 

The erasing of data in the financial transaction controller can be achieved by a circuit 
loop-back in the zero insertion force connector so that the circuit is connected to the 
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display device and completed in the device upon which the display section is mounted. 
Thus any removal of the display device will result in the circuit connection being 
broken and this disruption of the circuit is detectable by the controller on the display 
device to thereby result in the controller causing data, such as banking keys, to be 
erased so they cannot be illegally accessed. 

Preferably, the input means with which the display device will be used in the personal 
device is a keypad. Most preferably the keypad is configured in accordance with the 
keypad disclosed in International patent application number PCT/AUO 1/00301, the 
contents of which are incorporated into this specification by reference in their entirety. 

Security data and security software may also be loaded into the financial controller in 
accordance with the teachings in International patent application number 
PCT/AUOl/00317, the contents of which are incorporated into this specification by 
reference in their entirety. 

Preferably the financial controller is in the form of an application specific mtegrated 
circuit (ASIC). 

In alternate embodiments the financial controller may be hybrid circuit. 

In the preferred embodiment the financial transaction controller is configured so that it 
can control a multiplicity of the different displays thereby enabling the controller to be 
used with a variety of different display devices which may be intended for use in 
different types of personal devices. 

Preferably, the personal device includes a conununication means for transmittmg data 
relating to the financial transaction to a financial transaction network and for receiving 
data from the financial transaction network. If the personal device is a mobile 
telephone, the communication means comprises the mobile telephone itself so that data 
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which is assembled and encrypted by the financial controller is supplied to the 
controlling electronics of the mobile telephone for transmission by way of a mobile 
telephone call to the EFTPOS network and for receiving data back from flie EFTPOS 
network by way of a mobile telephone call. 

Thus, secure data is encrypted by the financial controller and forwarded to the 
controlling electronics of the mobile phone in encrypted state for transmission in a 
telephone call to the EFTPOS network. Security data transmitted back from the 
network is encrypted and received by the controlling electronics and forwarded to the 
financial controller in an encrypted state where it is processed by the financial 
controller. Thus, whilst the controlling electronics of the mobile phone are used to 
transmit and receive data that data is in an encrypted state and therefore secure before it 
is supplied to the controlling electronics of the mobile telephone. 

In the preferred embodiment of the invention the device includes a controller input for 
activation by an operator to place the display device into a secure condition for 
performing a financial transaction. The controller input may be a menu item which can 
be displayed on the display as a person scrolls through a menu or an input button or the 
like on the device which is activated by the user. 

Upon activation of the controller input the processor of the financial controller 
disconnects the controlling electronics of the personal device fi-om the display section 
and the input means and takes over control of the input means and display section so 
that the financial transaction can be performed. 

The invention, in a further aspect, may be said to reside in a financial transactions 
device for performing financial transactions as well as personal functions other than 
financial transactions, the device including: 

an input means for the entry of data into the device; 

a display section for displaying information to a user; 
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a financial transaction controller coupled to the display; 

input means for the entry of data coupled to the controller; 

personal device controlling electronics coupled to the financial transaction 
controller, for controlling the device to perform personal functions other than fmancial 
transactions; and 

the fmancial transaction controller being for selectively allowing the display 
section and mput means to operate under the control of the controlling electronics to 
enable personal functions other than fmancial transactions to be performed, and being 
for taking over control of the display section and the input means for preventing the 
controlling electronics from accessing the display and the input means so that the 
personal device can perform a financial transaction whilst the display section and input 
means are under the control of the controller to thereby prevent the tampering with or 
tapping off of data entered into the keypad or stored in the financial transaction 
controller during the performance of a financial transaction and also the display of 
information on the display section other than under tiie control of the financial 
controller. 

Preferably, the financial transaction controller includes a processor, a display driver 
coupled to the processor and the display section, and a secure memory for storing 
software and/or data, coupled to the processor. 

Preferably the controller is physically attached to the display section. 

In the most preferred embodiment the controller is physically attached to the display 
section by integrating the controller into the display section. 

Preferably the controller is integrated into the display section by connecting the 
controller to the display section by means of attaching it to a printed circuit board that 
would normally house a display controller for controlling the display section. 
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Most preferably the display section is a liquid crystal display having a glass face and 
the controller is directly mounted onto the glass face of the liquid crystal display by a 
chip on glass process. Chip on glass processes are well known and therefore need not 
be further described herein. 

The controller electronics which operate the personal device preferably comprises, with 
the display section and input means, all of the electronics required in order to operate 
the personal device for performing personal functions other than financial transactions. 

The invention may also be said to reside in a mobile telephone for performing financial 
transactions as well as mobile telephone calls other than financial transactions, the 
mobile telephone including: 

an mput means for the entry of data mto the mobile telephone; 

a display section for displaying information to a user; 

controlling electronics for enabling a mobile telephone call to be performed with 
the mobile telephone; 

a financial transaction controller coupled to the display section for selectively 
enabling the input means and the display to be coupled to the controlling electronics to 
enable mobile telephone calls other than financial transactions to be performed and for 
selectively disconnecting the controlling electronics from the display section and input 
means and taking over control of the display section and input means so that a financial 
transaction can be performed under the control of the financial controller without the 
controlling electronics of the mobile telephone being able to access the display section 
or the input means. 

Preferably, the financial transaction controller includes an EFTPOS controller, a 
display driver coupled to the EFTPOS controller and to the display section, and a 
secure memory coupled to the processor for storing security software and/or data. 
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Preferably, the coupling means is provided for coupling the processor with both the 
keypad and the controlling electronics of the personal device. 

Preferably, the controller is physically attached to the display section. 

In the most preferred embodiment, the controller is physically attached to the display 
section by integrating the controller into the display section. 

Preferably, the controller is integrated into the display section by connecting the 
controller to the display section by means of attaching it to a printed circuit board that 
would normally house a display controller for controlling the display section. 

Most preferably, the display section is a liquid crystal display having a glass face and 
the controller is directly mounted onto the glass face of the liquid crystal display by a 
chip on glass process. Chip on glass processes are well known and therefore need not 
be further described herein. 

Preferably the financial transaction controller enables communication between the 
controlling electronics, the display section and the input means during the performance 
of personal functions other than financial transactions. 

Preferably, when the device is in the secure condition for performing a financial 
transaction, the controlling electronics cannot access the display section or the input 
means but the financial controller can output data to the controlling electronics so that 
the data can be transmitted in a mobile telephone call to a financial system network. 

Preferably the input means comprises a keypad. 
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However, in other embodiments the input means may be integrated into the display 
device and be in the form of a touch screen provided in the display section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention will be described, by way of example, with 
reference to the accompanying drawings in which; 

Figure 1 is a circuit block diagram according to one embodiment of the 
invention; 

Figure 2 is a view of a personal device such as relevant parts of a mobile 
telephone; 

Figure 3 is a back view of a display device accordmg to the preferred 
embodiment; 

Figure 4 is a front view of the display device of Figure 3; 
Figure 5 is a side view of the display device of Figures 3 and 4; 
Figure 6 is an enlarged view of part of the display, device of Figure 4; 
Figure 7 is a block circuit diagram of the preferred embodiment; and 
Figure 8 is a flow chart explaining operation of the diagram of Figure 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
With reference to Figure 1 a block diagram of a personal device such as a mobile 
telephone is shown which includes a secure display device for enabling financial 
transactions such as EFTPOS transactions to be performed. 

The mobile telephone includes a personal device section 10 which enables mobile 
telephone calls to be made and received. The personal device 10 also includes a keypad 
12 mto which data such as a telephone number or data to forward a text message or the 
like can be input. The personal device 10 also includes controlling electronics 11 which 
are conventional electronics which process and receive incoming and outgoing calls and 
operate the mobile telephone in accordance with conventional protocols. 
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A secure display device 20 is located in the mobile telephone in place of a conventional 
display which would otherwise be used with the mobile telephone. The secure display 
20 enables financially secure transactions to be performed with the mobile telephone 
without fear that data can be illegally tapped from the mobile telephone (during the 
performance of a financial transaction) or that incorrect or bogus data could be supplied 
to the mobile telephone to cause a user to input security information, which could then 
be illegally accessed by another party. 

The display section 20 is coupled to the controlling electronics 11 and the keypad 12 by 
a connection such as a zero insertion force connector, for example, a zebra strip type 
connector schematically shown by reference 22 in Figure 1. 

The display section 20 includes a display 24, preferably in the form of a liquid crystal 
display, and an EFTPOS controller 26. The EFTPOS controller 26 includes: a 
processor 28 (which is connected to the controlling electronics 1 1 of the mobile 
telephone 10 by the connector 22), a display driver 30 (which is coupled to the 
processor 28 and also to the display 24 for driving the display 24), and a secure 
memory 32 (which is coupled to the processor 28 for storing security data and/or 
software). 

In the preferred embodiment of the invention, the keypad 12 is preferably configured so 
that it is not possible to illegally determine which keys of the keypad 12 are depressed 
during the input of information into the keypad 12. Most preferably, the keypad 12 is 
configured in accordance with the keypad disclosed in the aforementioned International 
application number PCT/AUOOl/00301. 

The secure memory 32 is loaded with security software and data, such as encryption 
keys, in a secure environment to enable the financial transaction and, in particular, an 
EFTPOS transaction, to be performed with the mobile telephone. This data is loaded 
when the secure display device 20 is manufactured and before the device is assembled 
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into a mobile telephone. However, the software and data could be loaded after assembly 

of the display device 20, into the mobile telephone, if desired. 

Preferably, the security software and data is loaded into the secure memory 32 in 

accordance with the teachings of the aforesaid International patent application number 

PCT/AUOl/00317. 

In order to perform a mobile telephone call that is not a financial transaction, the 
mobile telephone is used in the conventional way. In this condition, the controlling 
electronics 11 is coupled to the display driver 30 and to the display 24 by the processor 
28. The controlling electronics 11 can also control the keypad 12, via the processor 28, 
so that telephone numbers, data for text messages and the like, as well as normal 
control functions of the mobile telephone can be performed. 

When it is desired to perform a financial transaction, such as an EFTPOS transaction 
which will transfer funds from one person's bank account to another person's bank 
account in order to pay for the purchase of goods or services, the mobile telephone is 
activated to place the mobile telephone into the secure condition. This is performed by 
depression of a button (not shown) or other input device on the mobile telephone or by 
scrolling through a menu of the mobile telephone until an EFTPOS transaction is 
displayed and selected. When the mobile telephone is placed into the secure condition, 
the processing unit receives data either by way of the menu selection or the depression 
of the button, etc. and acts to disconnect the display 24 and keypad 12 from the 
controlling electronics 1 1 of the mobile telephone and also takes over command of the 
display 24 and keypad 12 so that they cannot operate under the command of the 
controlling electronics 11 of the mobile telephone. 

In order to show that the mobile telephone is in the secure condition, an icon, such as a 
padlock or other indicating device to clearly indicate to a user that the device is 
properly placed in the secure condition, may be displayed on the display 24 (as is 
shown in Figure 6). Preferably, the icon is displayed by way of a single pixel which is 
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only ever under the control of the EFTPOS controller 26 so that it can only be activated 
when the device is placed in the secure condition. Most preferably the pixel is a large 
pixel so that it is sufficiently big to be easily observed by a user. 

When the device is in the secure condition, the processor 28 effectively acts as a switch 
to switch off the controlling electronics 11 from the keypad 12 and display 24 until the 
user indicates that the secure condition is no longer required. When in the secured 
condition, the EFTPOS controller 26 takes over control of the keypad 12 and the 
display 24 and causes the required prompts to be displayed on the display 24 for 
performing of financial transactions. These prompts will enable the input of data 
relating to the user's bank account which can be performed by swiping an EFTPOS 
card or credit card, the encryption of that data and the transferrmg of that data to the 
controlling electronics 11 of the mobile telephone so that the data can be transmitted by 
way of a mobile telephone call to an EFTPOS network. Similarly, the processor 28 will 
then prompt the user to input a pin into the keypad 12, which is encrypted and 
transmitted (by way of a mobile telephone call) to the EFTPOS network. Unsecure 
data, such as the purchase amount, may then be input and transmitted. The manner in 
which the data is assembled and transmitted is conventional and therefore need not be 
described in any further detail herein. 

The data received back from the network will include the fact that the transaction has 
been approved which can also be displayed on the display 24. 

Because the financial transaction is under the control of the EFTPOS controller 26 and 
the controlling electronics 11 of the mobile telephone is completely disconnected from 
the operation of the financial transaction, bogus messages which would prompt a user 
to input secure information when secure information is not actually called for cannot be 
made. This would, otherwise, enable secure information to possibly be input and 
transmitted unencrypted so that it could be accessed by unauthorized parties. This can 
be prevented from happening because the display 24 cannot be accessed by the 
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controlling electronics and therefore any attempt to transmit a message to the mobile 
telephone and into the controlling electronics so that the controlling electronics will 
control the display, such as text message or the like, will not be received by the 
display. Similarly, the controller ensures that the required security data is properly 
encrypted before supply to the controlling electronics 11 and transmission from the 
mobile telephone. 

Thus, the EFTPOS controller 26 contains all the necessary components and logic 
functions to perform EFTPOS transactions, as well as scan the keypad 12 and control 
the display 24 to which it is attached. The controller 26 itself is secured against attack 
through the use of detection technology, such as penetrating protecting die meshes 
formed over the circuit(s) to detect removal of the display section 24 from the personal 
device compartment 10 of the mobile telephone. The epoxy resin backing on security 
sensitive components, such as the processor 28 and secure memory 32, or most 
preferably on the entire controller 26, may also be provided. 

Figure 2 shows a diagram of a mobile telephone (that is the relevant parts of the mobile 
telephone), which the invention may be used. The display device 20 includes the liquid 
crystal display 24 which is mounted onto a printed circuit board 40 which carries the 
controlling electronics 11 and keypad 12 of the mobile telephone 10. As previously 
mentioned the display section 20 is connected to the controlling electronics (and 
therefore to the board 40), by the zero insertion force connector 22. 

Figure 3 shows a rear view of the display device 20 in which the connector 22 is 
schematically shown for coupling the display device 20 to the control electronics 11 and 
keyboard 12. The EFTPOS controller 26 is also schematically shown connected to glass 
face 21 of the liquid crystal display 24 by way of a chip on glass mounting method. 

Figure 4 shows a front view of the display device 20 which illustrates the viewable area 
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of the display 24, 

Figure 5 shows a side view of the display section 20. 

In Figure 6 a part of the display 24 viewable area is shown which features the secure 
indicator 50 which may be in the form of a representation of a padlock or any other 
suitable device and, which as noted above, is preferably formed as a single pixel which 
can be activated under the control of the processor 28, but which cannot be activated by 
the controlling electronics 11 of the mobile telephone 10. In this manner, the security 
indicator 50 cannot be caused to be displayed other than when the user actually selects 
the security condition of the mobile telephone to perform an EFTPOS transaction. 
Thus, the secure indicator 50 is an icon which is a singularly addressably formed icon 
on the display 24 and is not a graphical representation formed from multiple pixels. 

With reference to Figures 7 and 8 (which show a block diagram of the preferred 
embodiment of the invention and a flow chart explaining operation of the diagram of 
Figure 7, respectively), keypad 12 is separated from the controlling elecfronics 11 by 
connector 22, as previously described. The connector 22 connects the keypad 12, via 
interface lines 60, to processor 28. The personal device keypad control circuitry and 
other controlling electronics 1 1 are also connected to the processor 28, via the 
connector 22, as is bus 19 which forwards data to the display 24 under the control of 
the elecfronics 11. The interface lines 60 are connected to lines 62 which in turn 
connect to the elecfronics 11 by lines 63, which include field-effect transistors 64. In 
usual operation, signals from the keypad 12 can fravel via lines 60, 63, transistors 64 
and lines 62 to the controlling electronics 11. These signals are then processed by the 
controlling elecfronics 11 and may result in an output to the display 24 on bus 19. The 
bus 19 connects with data lines 65 and address lines 66. The data lines 65 each include 
field-effect transistors 67 and the field-effect transistors 67 are connected to line 69 
which in turn connects to the processor 28. Line 70 from the processor 28 also connects 
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to each of the transistors 64. 



Line 69 also connects to field effect transistors 72 which are provided in address lines 
66. 

The processor 28 also connects to memories 32 via data bus 78 and address bus 79. The 
data bus 78 also connects to a series of field-effect transistors 80 and then, via bus 81, 
to display 24. Bus 79 also connects field-effect transistors 83 to bus 85, which in turn is 
connected to display 24. 

Line 69 breaks into a first branch 69a which connects with the transistors 67 and a 
second branch 69b which connects with the transistors 72. The branch 69b includes an 
inverter 89, which is connected via lines 91 and 92 to the transistors 83. 

All the field-effect transistors described above function as bi-directional switches and in 
usual operation allow flow of signals firom the keypad 12 to the controlling electronics 
1 1 and from the data bus 19 to the display 24 so that the display 24 can be used as 
display information under control of the electronics 11, such as when telephone calls 
are made, etc. 

One of the address lines 66 (that labelled 66') is connected an inverter 104, which in 
turn connects with a field-effect transistor 105 in LCD enable line 106. The line 106 
connects with one of the transistors 72 and then to the enable port of the display 24 
(i.e. , the same port to which line 1 14 connects) to produce an enable signal to the 
display 24. When the signal on line 106 is high the display 24 is enabled so that the 
display 24 can be controlled by data provided on the address line 66 and data line 65 
which are connected to the display 24 by the buses 81 and 85, respectively. The signal 
on line 106 is also provided to inverter 103 by line 101 and acts as an interrupt so that 
the processor can monitor the signals on the data line 65 and address line 66, via lines 
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118, to determine whether those signals are intended for the processor 28. 

When it is desired to place the device into security mode, a key or code can be keyed 
into the keyboard 12 which is received by the processor 28 in the manner referred to 
above. A high signal on address line 66', which may form part of the code, will cause 
the inverter 104 to ouq)ut a low signal to turn off the transistor 105 and disable the 
display 24 from control by the electronics 11 and the data bus 19. 

When the processor 28 receives the indication that security mode is required, the 
processor 28 outputs a signal on lines 69 and 70 so as to change the state of the field- 
effect transistors 64 and 67. The change in state of the signal on line 69 is inverted by 
inverter 89 which switches on the field effect transistors 80 and 83 so that the display 
24 can be addressed and data provided to display 24 from the memories 32 under the 
control of the processor 28. Input commands from the keypad 12 can then only pass to 
display 24 from the line 60, via the processor 28, and then from the processor 28 to the 
display 24. Since the transistors 64, 67 and 72 are switched off, it is not possible for 
the controlling electronics 11 or the data bus 19 to access the keypad 12 or the display 
24. 

The processor 28 also outputs a signal on line 112 which is inverted by inverter 113 so 
that a signal is provided on line 114 for enabling the LCD display 24 (so the display 
can display the data received on the bus 81) under the control of the processor 28 and 
also receive read/write signals from processor 28, via lines 106* and 106'*. 

The signal on line 69b is also inverted by the inverter 89 and supplied to the processors 
28 to cause the processor 28 to display the icon showing that the device is in the 
security mode. 

When the secure functions, such as the EFTPOS transaction, is completed, the device 
can return to its normal state by changing the status of the outputs on lines 69 and 70. 
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This reactivates the field-effect transistors 64,67 and 72 so that the keypad 12 can again 
communicate with the controlling electronics 11 and signals outputted on data bus 19 
direct to display 24. The change in status of the signal on line 69 also switches off the 
transistors 80 and 83. 

According to the preferred embodiment of the invention the display device 20 becomes 
the master of both the display 24 and keypad 12. During normal use, the personal 
device, such as the mobile telephone 10, is allowed by the controller 26 to display 
information on the display 24, and also receive information from the keypad 12. 
However, when the device is placed into the secure condition the controUmg electronics 
11 cannot access the display 24 nor receive information from the keypad 12. In this 
mode the controller 26 switches control of the keypad 12 and the display 24 from the 
controlling electronics 11 to itself and switches on the icon 50 to show that the mobile 
telephone is now in the secure condition in which a financial transaction can be 
performed. 

The mobile phone can then perform a secure EFTPOS transaction, whilst preventing 
the personal device 10 from intercepting, viewing or tampering with any of data passed 
between itself, the user, and the EFTPOS network. Once a transaction is complete, 
control of the display 24 and the keypad 12 is passed back to the personal device 10 
itself, and the EFTPOS controller resumes it passive display role m which it merely 
enables transmission of information from the controlling electronics 11 to/from the 
display 24 and keypad 12. 

Since modifications within the spirit and scope of the invention may readily be effected 
by persons skilled within the art, it is to be understood that this invention is not limited 
to the particular embodiment described by way of example hereinabove. 
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